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Abstract
ALCOHOL AND ITS LONG-TERM EFFECTS ON HEARING LOSS: A SYSTEMATIC
REVIEW

By
Talia Sowalsky
Advisor: Dr. Barbara Weinstein
Objective: To review the literature on potential permanent effects of long-term alcohol
consumption on hearing status in adults 40 years of age and older.
Study Design: Systematic review of prospective and retrospective studies; meta-analysis of casecontrolled studies.
Methods: One researcher independently reviewed MEDLINE (January 1, 2000-May 1, 2019),
CINAHL (January 1, 2000-May 1, 2019), PubMed (January 1, 2000-May 1, 2019), and Web of
Science (January 1, 2000-May 1, 2019). A manual reference search was additionally conducted.
Randomized controlled trials, prospective cohort studies, consecutive/non-consecutive case series,
and retrospective reviews in which a clear definition of hearing loss was stated were included in
the study.
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Results: Seven articles met the inclusion criteria. There were disparate findings among the
literature. Several articles found no association with alcohol and hearing loss while others found a
protective effect, with differing quantities of consumption. What is evident is that there is limited
data assessing the effect of alcohol on hearing loss, rendering it difficult to make conclusions.
Conclusions: There is evidence demonstrating an association between heavy alcohol consumption
and worsened hearing thresholds. However, there are disparate findings on less quantities of
consumption of alcohol on one’s hearing. Additionally, the differences among the studies make it
difficult to draw definitive conclusions. Furthermore, although several studies have found
independent discoveries of cultural, racial, and gender-based differences, there is insufficient data
to confidently state a difference between the aforementioned categorical variables. It is evident
that more research needs to be conducted in order to better understand the correlation between
alcohol consumption and its effects on one’s hearing.
Keywords: Hearing loss, high-frequency hearing loss, low-frequency hearing loss, conductive
hearing loss, sensorineural hearing loss, mixed hearing loss, permanent hearing loss, alcohol,
spirits, port, liquor, wine, beer, male, female, race, ethnicity, culture.
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INTRODUCTION
Alcohol, once thought to be a costly commodity, is consumed daily by the majority of
Americans. According to the 2015 National Survey on Drug Use and Health (NSDUH) of people
ages 18 or older, 86.4 percent reported drinking alcohol at some point in their lifetime, 70.1 percent
reported drinking in the past year, and 56.0 percent reported drinking in the past month. The
amount of alcohol consumed on a monthly, weekly, or daily basis dramatically differs from person
to person. At one end of the spectrum, we have teetotalers who prefer to abstain from alcohol, and
on the other end, we have alcoholics who cannot control their consumption of alcohol despite its
negative implications (NIAAA.nih.gov, 2020). There are approximately 15 million alcoholics in
the United States (Tallbotcampus.com, 2020). The chances of developing diseases including heart
disease, diabetes, and liver disease increase with alcohol abuse. The longer the list of negative
consequences, the stronger the motivation of individuals to abstain from alcohol. As alcohol is
ingested by the majority of Americans and 12.7% of American adults meet the definition of an
alcoholic (Gibbs, 2017), it is crucial to know the side effects of alcohol consumption. Common
effects of alcohol on one’s body have been studied extensively; however, a paucity of literature
exists focusing on the lesser-known side effects, such as the effect on hearing status (Villa, 2018).
Alcohol quenches one’s thirst, and it also increases the pleasures of life (Mackenzie, 2018).
However, alcohol is also a depressant and has calming effects, thought to be favorable to many
(Godman & Levine, 2019). Alcohol consumption is believed to date back thousands of years
(Recovery.org, 2019). Beer jugs have been found dating back to the stone age, approximately
10,000 B.C., and wine made an appearance in Egyptian pictographs around 4000 B.C (Marc,
2017). Alcohol also plays a key role in religion. The god of wine, Osiris, was worshipped by the
Egyptian people. The Babylonians similarly worshipped the wine goddess and other deities in
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2,700 B.C. and would offer wine and beer to their gods. The Chinese also used alcohol as a spiritual
food during memorial ceremonies such as weddings, births, reunions, deaths, departures, and prior
to going to war (Curry, 2017). In Greece, alcohol was used as medicine and a symbol of hospitality
and was commonly consumed with meals. Even today, many other people value alcohol and use
it in their rituals, one example being Judaism (Gately, 2008). The Jewish people fill a cup of wine
every Friday night and Saturday afternoon and say a blessing over the wine prior to eating.
Additionally, the Romans were known to have abused alcohol in the mid-first century. Wine was
practically free at the time, which led to many imbibed emperors and citizens. Some rituals even
encouraged excessive drinking, including drinking on an empty stomach and vomiting for the
purpose of consuming more (alcoholproblemsandsolutions.org). The consumption of alcohol is
certainly not a new phenomenon, however technological and research advances have made it
possible to better analyze and understand the actual effects on the human body.
The positive and negative effects of alcohol consumption are well-known and wellestablished. Short term negative effects of alcohol consumption include flushing of the skin,
vomiting, passing out, difficulty concentrating, mood swings, raised blood pressure, and dulled
vision, to name a few. Long-term side effects of alcohol consumption include cirrhosis of the liver,
hypertension, memory loss, trouble learning, and increased risk of cancer, stroke, and
cardiovascular disease (Monico, 2020). As a depressant, alcohol slows down brain activity, along
with many more downstream effects (Gowin, 2010). Consuming enough alcohol to bring one’s
blood alcohol concentration level to 0.08g/dL or above is considered poisonous to one’s body,
with signs of alcohol poisoning including pale skin, slowed breathing, and seizures (Monico,
2020).
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Liver disease is a common side effect of alcohol abuse. Over time, the liver becomes
inflamed with the consumption of alcohol and can develop scarring. The digestive system,
including the stomach lining, can be worn down and lead to ulcers. Additionally, pancreatitis is a
known side effect of alcohol consumption. Cardiovascular disease including high blood pressure,
irregular heartbeat, blood clots, and heart attacks are known side effects of alcohol abuse.
Additionally, alcohol consumption can lead to calcium imbalance through the disruption of
vitamin D absorption, which is in turn needed for calcium absorption, affecting bone health. There
are also psychological effects of alcohol such as alcohol-induced psychiatric syndromes and
mental illnesses (Monico, 2020).
While much of the medical literature has focused on alcohol consumption, liver disease,
cardiovascular disease, and hypertension, few studies have focused on other areas of one’s body
that might be affected by long-term alcohol consumption. To explain, upon consumption, 33
percent of alcohol is absorbed into the blood, through the stomach lining, and 67 percent is slowly
absorbed into the blood through the small intestine (Schimmel, 2012). Once alcohol has made its
way into the bloodstream, it flows through to practically every part of the human body (Schimmel,
2012). The alcohol will go into the bloodstream and remain there until the liver filters the blood.
The liver can filter approximately one standard drink (14 grams) per hour. Approximately 90% of
alcohol is broken down into water, carbon dioxide, and other substances that are used for energy.
High levels of alcohol consumption will result in alcohol remaining in the blood for a longer period
of time (Arnarson, 2018). As a result, the blood, which is circulating throughout the body, is
delivering alcohol-infused blood to many organ systems, including the inner ear (Clason, 2019).
For the cochlea to function optimally, it is dependent on an adequate vascular supply. The
human ear has a blood supply that is essential in maintaining proper function, namely: fluid
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homeostasis, ionic balance, and metabolic supply. The external carotid artery supplies vasculature
to the external ear through its branches, called the posterior auricular artery, the superficial
temporal artery, the occipital artery, and the maxillary artery (Jones, 2018). The internal auditory
artery supplies blood to the inner ear and to the facial and vestibulocochlear nerves (Barral and
Croibier, 2009). Disruption of the cochlear blood flow, even a brief cessation, can lead to extreme
changes including, but not limited to, high susceptibility to noise-induced hearing loss,
presbycusis, sudden hearing loss, vestibular neuritis, Meniere’s disease, and autoimmune disorders
(Mei et al., 2018). High concentration of alcohol in the bloodstream can also cause damage to the
hair cells of the inner ear as a result of the ototoxicity of alcohol. (Clason, 2019). Ultimately, when
an ototoxic substance enters the ear it destroys the hair cells that lie within the inner ear. Despite
many continued attempts by researchers, hair cells do not rejuvenate. Therefore, ototoxic damage
to the inner ear is permanent and results in permanent hearing loss (Clason, 2019). The permanence
of hearing loss due to damaged hair cells has been proven over and over. As a result, it is reasonable
to speculate that a lack of oxygen delivered to the inner ear as a result of excessive alcohol in the
blood stream can ultimately cause permanent damage to the hair cells and thus negatively affect
hearing.
Many researchers prior to the year 2000 assessed the correlation between alcohol
consumption and hearing status. Squires et al. (1985), Lukomski et al. (1999), Koff et al. (1973),
Beam et al. (1978), wheeler et al. (1980), Spitzer and Ventry (1980), Ylikoski et al. (1981), Spitzer
(1981), Shen (1983), Zuev (1984), Golabek and Niedzielska (1984), and Jozefowicz-Korzynska
et al. (1994) have reported that alcohol use, in different quantity, is correlated with sensorineural
hearing loss. Similarly, Rosenhall et al. (1993) and Popelka et al. (1998) found that chronic alcohol
consumption was associated with increased hearing thresholds. Similarly, Alpert and Borgorad
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(1975) found a significant correlation between hearing loss and duration of alcohol consumption.
There is substantial evidence commenting on the association of the two variables, leading one to
believe that alcohol in the blood stream may in fact contribute to a disruption of blood flow to the
inner ear, and thus causing hearing loss. Additionally, Spitzer and Ventry (1980) and Spitzer
(1981) discussed impacts on central auditory function and found tinnitus to be correlated with
alcohol abuse. In contrast, there are some researchers, including Brant et al. (1996), who did not
find a significant association between alcohol consumption and hearing thresholds.
This systematic review aimed to discuss recent literature from journals from January 1,
2000 to May 1, 2019 and to synthesize the effects of alcohol and permanent hearing loss in adults
ages 40 or older. Further, we sought to identify a potential difference among drinking habits and
type of alcohol consumed. Similarly, we aimed to evaluate disparity among gender, age, education,
socioeconomic status, race, ethnicity, and culture as well as the types of hearing loss associated
and configuration of the hearing loss. With regard to permanent effects on hearing status, a
disparity among type of hearing loss, i.e., sensorineural, conductive, and/or mixed hearing loss,
was considered as well as interaction with configuration of hearing loss (`e.g., high-frequency
versus low-frequency, flat, etc.). If hearing loss is a true side effect of alcohol consumption,
exposing this fact might be another impetus for individuals not to abuse alcohol. That being said,
a systematic review on the literature can also cultivate designs for future research and further an
attempt at preservation of hearing.
The hypothesis of this systematic review is that alcohol has slow-acting detrimental effects
on hearing loss and that the volume of consumption is inversely related to hearing thresholds (i.e.
the more alcohol one consumes, the worse one’s hearing thresholds become). The research
questions are as follows:
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(1) What are the negative and positive effects of alcohol consumption on hearing?
(2) Does alcohol use differentially affect the parts of the ear (outer, middle and inner ear)
leading to different types of hearing loss (sensorineural, conductive, and mixed)?
(3) Does the type of alcohol consumed have a differential effect on hearing status?
(4) Does the quantity of alcohol consumed differentially affect hearing thresholds?
(5) Does the effect of alcohol consumption on hearing differ based on gender, age,
education, socioeconomic status, race, ethnicity, and/or culture affect?
(6) Does alcohol consumption differentially affect pure tone test frequencies?

METHODS AND ANALYSIS
In order to fulfill eligibility criteria only articles written in English were considered. Study
design was not limited in determining eligibility. Research articles had to have been published to
be included in the initial search. Systematic reviews and meta-analyses were not included. The
inclusion criteria included (1) participants aged 40 years and older; (2) articles written in English;
and (3) articles focusing on permanent hearing loss. Exclusion criteria included animal subjects,
articles not written in English, alcoholic subjects, and those published prior to January 1st, 2000.
The list of articles from the research from CINAHL, MEDLINE, PubMed, and Web of Science
were printed and kept as a reference to cross-analyze and review.
One independent reviewer scanned CINAHL, MEDLINE, PubMed, and Web of Science
for the data. The search terms were “alcohol,” “hearing loss,” “spirits,” “liquor,” “wine,” “port,”
“beer,” “high frequency hearing loss,” “low frequency hearing loss,” “male,” “female,” “gender,”
“race,” “ethnicity,” “culture,” “sensorineural,” “flat,” “mixed,” and “conductive”. The degree of
hearing loss, such as flat, sloping, cookie bite, and rising, were taken into consideration but were
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not used as a search term. Studies were also identified by reviewing references of articles identified
during research.
Once articles meeting the inclusion and exclusion criteria were identified, they were further
scanned by searching the terms “alcohol” and “hearing loss” throughout. If an article did not have
both of these terms, it was not included for additional analysis. Once all articles included both
words, the definition of hearing loss was defined as an objective measure of hearing using pure
tone audiometry with a three-or-four-frequency pure tone average (PTA). The pure tone average
was required to include at least three of the four octave frequencies 500, 1000, 2000, and 4000 Hz,
and must have been greater than 25 dB HL to be considered “hearing loss”. If the definition of
hearing loss was defined using a method other than pure tones, such as word recognition scores or
auditory brainstem response testing, the articles were excluded. Additionally, the included articles
must have defined alcohol consumption in terms of some measure that could then be converted
into grams. If a quantity of alcohol was not given for the purpose of quantifying alcohol
consumption, the article was not included in this review. The use of the terms “mild,” “moderate,”
or “heavy” consumption, for example, to define the quantity of alcohol consumption, was
insufficient given the subjectivity of the words. A discrete quantity was essential in order to cross
analyze articles and deduce conclusions.
Once the final articles were chosen, the main prioritization was determining the effect of
alcohol on hearing loss. Once this outcome was assessed, if there was an effect of alcohol on
hearing loss, correlation of gender differences, socioeconomic status, ethnicity, age group,
configuration of hearing loss, degree of hearing loss, types of alcohol consumed, intensity of
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alcohol consumed, number of years spent consuming alcohol, and educational advancement were
reviewed and noted.
Data from each article were extracted based on the questions posited. The data was
clustered into sections so that comparisons could be made. However, comparisons were difficult
due to the disparity among articles including, but not limited to, the majority gender of individuals,
the types of alcohol included, the age of individuals, and the quantity of alcohol consumed.
Following the discussion, the result section brings forth articles that did not meet inclusion criteria,
but had pertinent information to the systematic review. Finally, limitations and strengths of each
study are noted as well as clinical implications.
No publication biases were present in this study. The author had no prior association with
any databases or authors. Selective reporting was used since several articles discussed other
influences on hearing loss, however they were independent of alcohol consumption and were not
warranted in this systematic review.
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Electronic data base search (n=1538)
(Pubmed=835, MEDLINE=304, Web of
Science= 293, CINAHL=106)

998 duplicates removed

540 studies bodies were screened for
the words “alcohol” and “hearing loss”
462 studies excluded as nonrelevant
78 studies underwent thorough
assessment
42 studies did not assess the
correlation between alcohol
consumption and hearing loss
36 studies assessed the correlation
between alcohol consumption and
hearing loss
21 studies included those younger
than 40 years

15 studies included those aged 40 years
and older
Eight studies did not have
sufficient definitions of hearing
loss and alcohol quantities and
included alcoholics
Seven studies gave sufficient definitions
of hearing loss and alcohol quantities

FIGURE I. Information Synthesis
The initial search yielded 1,538 articles from all four databases. Specifically, 835 articles
were yielded from PubMed, 304 articles from MEDLINE, 293 articles from Web of Science, and
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106 articles from CINAHL. Upon removal of 998 duplicates, 540 articles remained. All articles’
complete texts were screened to assess eligibility for inclusion according to the aforementioned
criteria of “alcohol” and “hearing loss”. 78 articles remained that included the word “alcohol” and
the term “hearing loss.” Upon retrieval of these 78 articles, the full texts were assessed to see if
the association of alcohol and hearing loss was indeed discussed. Full text assessment revealed 36
articles that sufficiently discussed alcohol and its effect on hearing loss. Upon further removal of
articles focusing on individuals less than 40 years and those that included alcoholics, 15 articles
remained. The 15 remaining articles were then analyzed to see the definition of hearing loss and
the definition of alcohol consumption. Of the 15 articles, seven gave a sufficient description of
alcohol consumption and quantities as well as an appropriate definition of hearing loss and did not
include alcoholics.
Seven final articles were included in this systematic review based on inclusion criteria.
Classification of hearing loss and mode of attainment (i.e.: PTA) were pre-determined and
specified prior to analyzing the literature. Articles were only included if they had a complete
definition of hearing loss and defined alcohol consumption in units, drinks, or grams.
For each included article, data was collected on the authors, the year of publication, the
design, the location, the sample size, the age range, and the major findings. Of the seven articles,
three studies assessed the correlation with gender, none assessed the correlation with
socioeconomic status, one study assessed the correlation with ethnicity/race, one study compared
results between different age groups, three studies assessed the difference between high-and-low
frequencies, and none assessed the correlation with educational advancement.
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For the purpose of cross analyzing the data, all quantities of alcohol were converted into
grams per day of consumption. One drink was considered 14 grams of alcohol (niaaa.ig.gov) and
one unit was considered 8 grams of alcohol (nhs.uk).

TABLE 1. Characteristics of Studies Included in Review

Study

Age range

Sample
Composition

Levels of alcohol
consumption

Design

Major Findings

Kim
(2015)

60 and
older

2,353 Male,
3,094 Female

1-15 g/day and
>30g/day

Crosssectional

No association between
alcohol consumption
and hearing loss

Popelka
et al.
(2000)

43-84

1,539 Male,
2,032 Female

None, ≤2g/day,
2.14-10.57g/day,
10.71-20g/day,
>20g/day,
>46g/day

Crosssectional

Rigters
et al.
(2018)

55 and
older

347 Male,
375 Female

Longitud
inal

Fransen
et al.
(2008)
Gopinat
h et al.
(2010)

53-67

1967 Male,
2,116 Female

None,
Woman: 8g/day,
>8g/day
Men: 8-16g/day,
>16g/day
≥1.14g/day

Alcohol has a
protective effect, except
for consuming more
than 20 grams/day,
which has a negative
effect on low and high
frequencies and
consuming more than
56 grams which
negatively affects the
high frequencies
No association between
alcohol consumption
and hearing loss

Crosssectional

Protective effect

49 and
older

1,218 Male,
1,597 Female

Wine and Beer:
none, ≤10g/day,
>10g/day19.9g/day,
>20g/day
Port: none,
≤10g/day,
>10g/day

Crosssectional

Protective effect
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Spirits: ≤10g/day,
>20g/day

Cruicks
hanks
et al.
(2015)

43-84

637 Male,
1,288 Female,

Helzner
et al.
(2005)

73-84

970 Male,
1,082 Female

None, 0.11.9g/day, 2.1410.57g/day, 10.7120 g/day,
>20.14g/day,
>40g/day,
>56g/day
≥8g/day

Longitud
inal

No association between
alcohol consumption
and hearing loss

Crosssectional
and
Longitud
inal

Protective effect

RESULTS
The data from the seven studies meeting the eligibility criteria were used to answer each of
the research questions.
In the section to follow, a synthesis of each study is given with regard to the initial questions of
the systematic review, including type of hearing loss (sensorineural, conductive, and/or mixed
hearing loss), configuration of the hearing loss (high frequency, low frequency, or flat hearing
loss), type of alcohol (spirit, wine, beer, liquor, port), duration of alcohol consumption in years, as
well as gender, age, race, ethnicity, socioeconomic status, education level, and cultural differences.
Most of the articles included in the systematic review contained different quantities of alcohol
consumption, making it difficult to draw direct conclusions and comparisons between the studies.
However, only the articles that specified the quantity of alcohol consumption in grams, units, or
drink were used. All quantities of alcohol were then converted to grams of ethanol.
12

Research Questions #1, #5, and #6: What are the negative and positive effects of alcohol
consumption on hearing? Does the effect of alcohol consumption on hearing differ based on
gender, age, education, socioeconomic status, race, ethnicity, and/or culture affect? And does
alcohol consumption affect certain frequencies and not others?
The findings were mixed in response to these questions. Let us first discuss the articles that
found no association between alcohol consumption and hearing loss. The multivariate analysis by
Kim (2015) found alcohol consumption patterns to not be associated with hearing loss. The data
of Rigters and colleagues (2018) confirmed the findings of Kim (2015); alcohol consumption was
not associated with risk of hearing loss. Similarly, Cruickshanks et al. (2015) demonstrated no
association between alcohol consumption and hearing loss and found similar results for both men
and women.
In contrast, Popelka et al. (2000), Fransen et al. (2008), Helzner et al. (2005) and Gopinath
et al. (2010) found significant and non-significant protective trends across all test frequencies.
Popelka et al. (2000) looked at age and gender as well as high-frequency (4000-8000Hz) and low
frequency (500-2000Hz) effects of alcohol consumption on hearing loss. Popelka and colleagues
found that consuming more than 0 grams per day, but less than 20 grams per day, was associated
with better hearing; however, these results were not statistically significant. This was true for those
with pure tone averages greater than 25 dB HL and greater than 40dB HL, and there was no
difference when looking at age groups 48-69 years and 70-92 years. Similarly, there were no
differences between men and women. Additionally, Popelka et al. (2000) did find that consuming
more than 20 grams per day had a statistically significant negative effect on hearing. The authors
also found that consuming more than 56 grams of alcohol per day was not significantly associated
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with elevated low frequencies, however there was a statistically significant association with the
high frequency thresholds being elevated. Lastly, when looking at the data itself, Popelka and
colleagues found an indubitable U-shaped, or quadratic, trend; teetotalers and those that consumed
more than 20 grams per day had worse hearing thresholds than those who consumed more than 0
grams per day, but less than 20 grams per day.
Gopinath et al. (2010) found comparable results. When analyzing white and red wine, beer,
port, and spirits, the authors found a statistically significant protective effect when consuming
more than 10 grams of alcohol per day on hearing, compared to teetotalers. When looking at those
with hearing loss greater than 40dB HL, the majority of those individuals drank less than 10 grams
per day. When looking at the categories of those who consumed more than 10 grams per day, but
less than 20 grams per day, and those that consumed more than 20 grams per day, the number of
individuals with hearing loss greater than 40 dB HL significantly decreased. That being said,
consuming more than 20 grams per day was significantly associated with having less chances of
developing hearing loss greater than 40 dB HL. Gopinath and colleagues looked at the lowfrequency (500-2000Hz) and high-frequency (4000-8000Hz) differences as well. The authors
found that the association between consuming red and white wine with better low-frequency
thresholds to be statistically significant; however, the same was not true for high-frequency
thresholds.
Fransen et al. (2008) demonstrated that alcohol consumption of more than 1.14 grams per
day had significant protective effects on participants, in all frequencies, in three out of the nine
locations, and that two additional locations found a protective trend that did not reach significance
in the high frequencies. There were no statistically significant gender effects. Lastly, Helzner et
al. (2005) found that black females were 83% less likely to have hearing loss when consuming the
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equivalent or more than 8 grams of alcohol per day. However, a greater probability of hearing loss
in teetotalers was not observed.

Research Question #2: Does alcohol use differentially affect the parts of the ear (outer,
middle, and inner ear) leading to different types of hearing loss (sensorineural, conductive,
and mixed)?
All articles included in the study defined hearing loss using a three-frequency pure tone
average (PTA) of specific air conduction thresholds, and there were was rarely a mention of bone
conduction thresholds being assessed. Therefore, information on type of hearing loss was rarely
available
Research Question #3: Does the type of alcohol consumed have a differential effect on
hearing status?
Popelka et al. (2000) included light beer, regular beer, wine, and liquor in their analysis,
and they found a protective trend when consuming less than 20 grams per day. Additionally, those
who consumed less than 20 grams per day, but more than 0 grams per day, had better thresholds
than teetotalers and those who consumed 56 grams or more of alcohol per day had worsened highfrequency thresholds. Data from Fransen and colleagues (2008) included beer, wine, and spirits,
and found similar protective effects in three of their locations and two non-significant trends
toward protection. Similarly, Gopinath et al. (2010) included beer, red and white wine, port, and
spirits and found a significantly lower chance of developing hearing loss greater than 40 dB HL
with any type of alcohol consumption greater than 20 grams per day. The authors also found a
significant protective effect of red and white wine on low-frequency (500-2000Hz) hearing loss.
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On the other end of the spectrum, Cruickshanks et al. (2015), included beer, wine, and spirits, and
found no association between alcohol consumption and hearing loss. However, the authors noted
that most of the alcohol consumed was beer, which may have influenced the results. The common
factor of beer and wine can be seen in the three articles that demonstrated a protective effect.
However, no conclusions can be determined based on this information, seeing as not all of the
articles mentioned the types of alcohol consumed and the limited data in general.
Research Question # 4: Does the quantity of alcohol consumed differentially affect hearing
thresholds?
Popelka and colleagues (2000) found that consuming less than 20 grams of alcohol per day
had a protective effect on thresholds. However, consuming more than 20 grams per day had a
significant negative effect on hearing. Furthermore, the authors found increased high-frequency
thresholds in those that consumed more than 56 grams of alcohol per day with statistical
significance. Similarly, Gopinath et al. (2010) found that drinking more than 10 grams per day,
but less than or equal to 20 grams per day, was significantly associated with better hearing when
compared to teetotalers, and that the average consumption of more than 20 grams per day was
significantly associated with a lower probability of developing a hearing loss greater than 40 dB
HL.
DISCUSSION
Questions #1 and #4
The findings from the various studies were mixed. Kim (2015), Rigters et al. (2018) and
Cruickshanks et al. (2015) found no form of association between alcohol consumption and hearing
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loss. Studies by Fischer et al. (2014), Ohgami et al. (2011) and Vasconcelos and colleagues (2012)
found similar conclusions. Similarly, Marieke and colleagues (2013), who measured hearing levels
using speech recognition thresholds (SRT), found no association with alcohol consumption.
In contrast, Popelka et al. (2000), Fransen et al. (2008), and Gopinath et al. (2010) found
significant, as well as non-significant, protective trends across all frequencies as well as across
specific frequencies. Popelka and colleagues (2000) and Gopinath et al. (2010) found a protective
effect of consuming more than 20 grams per day. Similarly, Engdahl et al. (2015) found a nonsignificant protective effect of alcohol consumption. Sogebi (2013) found that “occasional or light
consumption” had protective effects on hearing thresholds. Dawes et al. (2014) found that,
compared to teetotalers, those who consumed 0.14 to 28.11 grams per day had a 40% less chance
of developing hearing loss. Lee JS et al. (2015) also observed that those who consumed alcohol
less than once a month and that those who consumed alcohol more than two-to-four times a month
had better high-frequency thresholds than teetotalers and those who consumed alcohol four times
per week.
Several studies worth mentioning did not define hearing loss and/or alcohol consumption,
and for the most part, the results revealed negative effects of alcohol consumption on air
conduction thresholds. These articles have their limitations as we can either not ascertain the
veracity of the hearing thresholds or we cannot quantify alcohol consumption. However, these
articles are still important to consider. Nakamura et al. (2001) found that those who consumed
more than 54 grams of alcohol per day were more than twice as likely to have a flat hearing loss
and were five times as likely to have profound hearing loss than teetotalers. Lao et al. (2013)
similarly found that “daily” consumption resulted in an increased risk of hearing loss and Pecorari
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et al. (2019) found that those who consumed more than 10 grams of alcohol per day had a higher
risk of hearing loss.
Along those lines, Popelka et al. (2000) demonstrated a trend of increased hearing loss in
teetotalers and those who consumed less than or equal to 20 grams per day. Verma et al. (2006)
similarly found increased thresholds (more than 30 dB) in the high frequencies of those who were
alcohol dependent, compared to teetotalers. Belle et al. (2007) found that alcoholics and “long
term” alcohol consumers had higher risk for hearing loss. Contrawise, Itoh et al. (2001) and Dawes
et al. (2014) did not find an increased risk of developing hearing loss when consuming more than
30 grams per day, which according to the Royal College of Psychiatrists (2011), is considered
hazardous to one’s health.
Question #2
All studies defined hearing loss according to the three-or-four-frequency PTA, and most
studies did not detail the type of hearing loss as sensorineural, conductive, or mixed. Therefore,
the type of hearing loss that can potentially arise due to alcohol consumption cannot be confirmed.
Question #3
Of the articles that specified the type of alcohol consumed, three-out-of-four found
significant protective effects. The alcoholic beverages considered in those studies were beer, wine,
spirits, ports and liquor. The article by Cruickshanks et al. (2015), did not reveal an association
between alcohol consumption and hearing loss, admitted that the majority of their subjects drank
beer, which could be a reason for their results. The beverages in common among all articles are
wine and beer.
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Question #5
Gopinath et al. (2010) adjusted for age and gender. Rigters et al. (2018) and Kim (2015),
did not analyze the effects of gender with respect to alcohol consumption. Cruickshanks et al.
(2015) Fransen et al. (2008), and Popelka et al. (2000) found no differences between genders.
Helzner et al. (2005) on the other hand found that black women who consumed more than 8 grams
per day were 83% less likely to develop hearing loss than teetotalers. All other variables analyzed
in this systematic review were mentioned in disparate articles; however, they were not analyzed
with respect to both alcohol consumption and hearing loss but were mentioned in relation to
hearing loss only. Similar to Helzner et al. (2005), Park and Suh (2019) found a difference between
men and women. The authors found that more than 42 grams of consumption for men and less
than or equal to 14 grams for women reduced their risks for hearing loss, but the results were not
statistically significant.
Lin and colleagues (2017) assessed the effects of moderate alcohol consumption (MAC)
on hearing thresholds among men and women. The definition of MAC was classified as 8 grams
per day for women and 8-to-16 grams per day for men. Lin et al. (2017) found that only female
drinkers with MAC tended to have better high-and-low frequency thresholds when compared to
teetotalers.
As a result of the work of Lin et al. (2017) and Helzner et al. (2005), it appears that there
may be a greater chance for women to develop hearing loss more readily than men as a result of
alcohol consumption. The article by Park and Suh (2019) further support this idea.
Question #6
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Fransen et al. (2018) reported that three-out-of-nine locations revealed a statistically
significant association between alcohol consumption and hearing loss in both the high and the low
frequencies. Additionally, two more subsamples had a similar trend in the high frequencies.
Gopinath et al. (2010) found a protective association between red and white wine and lowfrequency hearing status that was statistically significant. With respect to high frequencies, there
were no statistically significant associations observed. Moreover, Popelka et al. (2000) found that
all levels of alcohol consumption, except consuming greater than 20 grams per day, had a
protective effect on hearing loss, which was similar in both high and low frequencies. No
association was found in the low frequencies when consuming more than 56 grams per day;
however, a significant association was found in the high frequencies, suggesting an increased risk
for hearing loss in the high frequencies with greater consumption. Rigters and colleagues (2016)
conducted a cross-sectional study to assess the low-and-high frequency hearing loss in both men
and women. The authors found that the consumption of at least 8 grams of alcohol per day is
significantly associated with better low-frequency thresholds in both men and women when
compared to teetotalers. Contrarily, Upile et al. (2007) found that “mild to moderate” consumption
of alcohol resulted in increased low-frequency thresholds.
LIMITATIONS OF SYSTEMATIC REVIEW
All studies arrived at conclusions which were pertinent; however, comparisons across
studies were not possible. The researcher wanted to analyze similarities between studies where a
particular effect was found; however, both the underlying quantitative and qualitative data
produced within each study could not be grouped or combined into mutually exclusive intervals,
which constrained the ability to extrapolate any further. For example, there were limited studies
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with similar intervals for the quantity of alcohol consumed, such as 0-20 grams per day and 20-40
grams per day. Therefore, although individual study conclusions were made, inter-study
comparisons and aggregate analysis were not possible.
Another limitation of this systematic review, which further impeded the ability to crossanalyze, was the actual quantity of alcohol consumption. Almost all of the articles had a lower
bound on the drinking criteria, but no upper bound. Additionally, some of the authors skipped
complete intervals of consumption. For example, Kim (2015) included those who consumed 1-15
grams of alcohol per day and those who consumed more than 30 grams per day, but completely
disregarded those who consumed 15-to-30 grams per day. The data on the association of hearing
loss with alcohol consumption are limited, thereby constraining further conclusions. Many articles’
studies, which were not included in this systematic review, did focus on the topic at hand, however
they lacked substantial information. Several authors failed to define the levels of alcohol
consumption and the degree of hearing loss. Without a proper definition of these key terms, it is
impossible to use any data from these articles in a meaningful way. Future research should be
clearer with their definitions and should be as specific as possible. If alcohol is being assessed, the
types of alcohol should be stratified, and if hearing is being assessed, the degree and type of hearing
loss should be noted. The more specific the information, the better.
It is quite evident from the breakdown of the database search that there was insufficient
research with adequate definitions. Many articles were excluded due to a lack of proper
descriptions of alcohol quantities consumed and objective hearing loss measures. Of the 15 articles
that contained alcohol and hearing loss in those aged 40 years and older, only eight articles
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provided definitions for both these terms, one of which included alcoholics and was therefore
excluded.
Furthermore, race/ethnicity, gender, socioeconomic status, and education level are all
important factors that should be analyzed; however, most articles do not analyze these nominal
and ordinal variables with respect to alcohol and its effect on hearing loss; rather, they simply
analyze them in terms of hearing loss alone. It would be interesting to first analyze the effects of
alcohol on hearing loss and then stratify based on these variables.
CLINICAL IMPLICATIONS
Heavy alcohol consumption significantly affects many bodily functions including blood
pressure and cardiovascular function (CDC.gov). As the list of negative side effects increases, the
risk for heavy alcohol consumption will hopefully decrease. While some authors have debunked
the fact that heavy alcohol affects hearing thresholds, many authors have concluded just that. This
finding adds to the list of detrimental effects of heavy alcohol consumption and can potentially
deter individuals from consuming a hazardous amount of alcohol.
It is important for individuals to understand the consequences and implications of the
comestibles they consume. As is well known, alcohol has many detrimental effects on one’s body
when consumed in a large quantity. While there is clearly a paucity of well conducted studies on
the effects of alcohol consumption on one’s hearing, there seems to be a negative effect of
consuming a significantly large amount of alcohol; however, the quantity of alcohol needed to
reach significance is difficult to quantify. As a result, clinicians can conclude from the correlation
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analyses that it is important to counsel individuals to be careful when it comes to consuming
alcohol seeing as, when taken in excess, the effects can be unhealthy.
In summary, most of the studies revealed that consuming less than 20 grams of alcohol per
day either had no effect or had a positive effect on one’s hearing. Therefore, one may potentially
conclude that there is no negative effect of consuming these quantities of alcohol. Moreover, of
the studies that found a positive effect of consuming alcohol on one’s hearing, those who consumed
alcohol tended to have better hearing thresholds than teetotalers.
Correlation is not cause and effect. As a result of the limited data and similarities among
studies, no cause and effect can be noted. Therefore, correlations are the only conclusions that can
be made.

TABLE 2: Tips For Counseling PatientsCounseling Patients

Consuming less than 20 grams of alcohol per day either has a positive effect or
no effect on hearing.
Consuming a large amount of alcohol (unspecified quantity) is correlated with
elevated thresholds.
Those who consume less than 20 grams of alcohol every day tend to have
better thresholds then teetotalers (Popelka et al., 2000)
Red and white wine tend to be correlated with better low frequency thresholds
(Gopinath et al., 2010)
Those who consume more than 20 grams of alcohol per day have less chance
of having hearing loss greater than 40 dBHL (Gopinath et al., 2010)
Black females are 83% less likely to have hearing loss when consuming the
equivalent or more than 8 grams of alcohol in one day (Helzner et al., 2005)
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Consuming the equivalent or more than 1.14 grams of alcohol every day has a
significant protective effect on hearing (Fransen et al., 2008)
Consuming more than 56 grams of alcohol per day is significantly associated
with high frequency hearing loss (Popelka et al., 2000)

CONCLUSIONS
This systematic review sought to determine a connection between alcohol consumption
and hearing loss. The hypothesis of the study was that alcohol would be detrimental to hearing and
that the volume of consumption is inversely related to hearing thresholds. Based on the seven
included studies, it is evident that there is a positive correlation between alcohol consumption and
hearing loss. The different levels of alcohol consumption defined by the various articles make it
difficult to develop deeper conclusions, but the relationship is indubitable. Furthermore, there is
certainly a negative relationship between heavy alcohol consumption (albeit by an unspecified
amount) and hearing. Upon summarizing the seven articles, it is apparent that more research must
be conducted in order to construct stronger conclusions. There are copious relevant articles dating
to the years prior to 2000, however this data needs to be updated and conducted in a way that
clearly defines hearing loss and alcohol consumption, as well as modifies by age, gender,
socioeconomic system, educational level, degree of hearing loss, type of hearing loss, race,
ethnicity, and culture. By amalgamating this information and by separating the different types of
alcohol, it will be possible to make conclusions regarding the true relationship between alcohol
and hearing.
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